Escherichia coli expressing single-chain Fv on the cell surface as a potential prophylactic of porcine epidemic diarrhea virus.
Porcine epidemic diarrhea virus (PEDV) is a causative agent of severe diarrhea which leads to death in piglets. Because of the high mortality which is up to 100% in suckling piglets, PED is an important porcine disease in Korea. In this study, we developed a prophylactic candidate using single-chain Fvs to prevent the PEDV infection. ScFvs of mouse monoclonal antibody which was verified to neutralize PEDV was expressed in Escherichia coli expression system. After the confirmation of PEDV neutralizing activity of purified recombinant scFvs by VN test, scFvs were expressed on the surface of E. coli cells. The signal sequence and autotransporter beta domain of protease IgA (IgAP) of Neisseria gonorrhoeae were introduced to endow scFvs with the direction to the cell surface and the support as a transmembrane domain. 5x10(6)CFU of E. coli expressing scFvs against PEDV showed promising result of 94% foci reduction compared to wild type E. coli. This result demonstrated that E. coli expressing scFvs on the cell surface retained functional potency of parent antibody and therefore blocked PEDV infection into target cells in vitro. This in vitro assay result proposes the perspective of recombinant E. coli cells expressing scFvs as a novel prophylactic against PEDV infection.